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 One of the fastest growing production 
sectors in the world
 50 % in 2015 of the world’s food fish 
 Intensive use/misuse of antibiotics
 Bacterial resistance (water, sediment, fish 
bacteria)
4Antibiotic resistance
 Absence of the corresponding antibiotic or 
residus
 Impact extends beyond the individual 
farm environment




 Bacterial pathogens resistant to 
antimicrobial agents: 
 Diseases (vibriosis)
 Spread of resistance genes to other 
pathogens of diverse origins
 Implications on both animal and human 
health. 
6Antibiotic resistance
 Use of antibiotics in animals – Salmonella 
sp., Campylobacter sp. and Escherichia 
coli –
 Reservoir in non-pathogenic strains
 Horizontal transfer
7Sarter et al. Antibiotic resistance in Gram-negative 




































 Vaccination (specific immune response)
 Probiotics (Bacillus spp.) 
 Plant extracts (feed ingredients, Artemia)





 Cinnamosma fragrans Baillon
 Family of Cannelaceae
 Tsaramandroso and Mariarano
 Chemical composition
 Antimicrobial activity
 Essays in shrimp hatchery
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Randrianarivelo et al. Food Chemistry, 
2009, 114, 680-684.
 57 components: 
 Linalool (72.5 ± 23.3 
%) in Tsaramandroso
 1,8-cineole (47.3 ±
10.2%) in Mariarano.
 B8: 95.8 % of Linalool
























Randrianarivelo et al. Journal of Applied 
Microbiology, 2010, in press
 B8 (95.8% linalool): 
 0.18-5.88 mg/ml
 B143 (71.6% 1,8-cineole):
 0.37-5.88 mg/ml
 Synergy and antagonism
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Vibrio concentration (cfu ml-1) of Penaeus 
monodon larvae for assays using EOs of 




















































Control A B143 B8 E
EO: 734 µg ml-1
E:    20   µg ml-1
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Survival rate (%) of Penaeus monodon 
larvae for assays using EOs of C.fragrans 



























Control A B143 B8 E
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Vibrio concentration (cfu ml-1) and the survival 
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 LC50 on Nauplii, Zoe, Mysis and Post 
larvae: 
 B8 : 863 mg l-1




 Low MICs against Vibrio spp.
 Decrease vibrios concentration
 Negative correlation between the bacterial 
concentration and larval survival





 Compatibility with others alternatives
 Adaptation/resistance mechanisms
 Resistance to diseases
